We have developed to obtain clear X-ray powder diffraction of some protein micro crystals at public Strctural Biology II beamline (BL40B2) at SPring-8. Submicron sized crystals were appeared with rapid microbatch system and collected with centrifugation in capillary. X-ray diffraction data were collected using a imaging plate detector (300 mm x 300 mm area) attatched with a vacuumed beam path to remove excess scattering. Using all micro crystals (bovine Insulin, hen egg lysozyme, bovine pancreas trypsin), powder rings are clearly detected after 5 min to 60 min X-ray exposure with oscillation methods. The diffraction is determined up to 3 Å resolution. In addition , between lysozyme crystal and lysozyme crystal complex with N-acetyl chitotetraose (NAG4) , there is significantly difference in intensity of some diffractions within 10° of 2θ angle. The structure refinement comparing with a single crystal X-ray diffraction data is now under going. This suggests that the rapid structure determination for drug design will be able to apply using micro crystals. Figure: 1/4 part of X-ray powder diffraction image of lysozyme and NAG4 complex crystal, 30 min exposure, camera distance 420 mm, wavelength 1 Å Vibrio cholerae neuraminidase (VCNA) plays a significant role in binding and uptake of the virulence factor cholera toxin (CT) by susceptible cells: it cleaves sialic acid from higher order gangliosides to give GM1, the CT receptor; and increases the lipid fluidity of the surrounding environment facilitating the access of the bacterium to the target epithelial cells. The 2.4 Å crystal structure of VCNA showed the canonical neuraminidase β -propeller domain associated with two flanking lectin-like domains. Here we present the 1.9 Å of VCNA in complex with the transition-state analogue inhibitor, DANA, which will form the basis of structure-based drug design. The nature of ligands recognized by the lectin domain has remained a mystery until now. Surprisingly, in the 1.9 Å inhibitor complex, α -sialic acid has been found in a beautiful binding pocket in the N-terminal lectin domain. We could not think of any source of sialic acid either during crystallization or preparation of the enzyme. However, the mass spectrum of the DANA solution exhibited a trace of sialic acid. This result gives an answer to the question: how VCNA can bind to cell surfaces and remain active. The presence of sialic acid recognition site in this enzyme suggests that VCNA is able to target itself to the very receptor it seeks to remove. Perhaps VCNA should be renamed as haemagglutinin-neuraminidase (HN). (where slashes denote alternatives and X= OH or H). Structural differences were analyzed in relation to the inhibitor efficiency. Two possible binding modes of the inhibitor isostere to the protease active site were found. The first with the isostere nitrogen binding between catalytic aspartates and the other one with nitrogen pointing towards one of the aspartates, forming thus different hydrogen bonding patterns. Beside this, neither the presence of hydroxy group of isostere nor the specific R/S configuration of the hydroxy group seem to be absolutely necessary for good binding of inhibitor to protease as it was assumed previously [1]. Thus the de novo design of the inhibitor remains a complex task of optimization of many related factors. The research was supported by the Grant Agency of the Czech Republic project no. 204/00/P091. -Phe-Glu-Phe-NH2 was studied using X-ray diffraction and molecular modeling. Diffraction was measured at the synchrotron facility ESRF in Grenoble at temperature 100K. Data were processed using software packages HKL and CCP4. Refinement was done in CNS using visualisation program O. The structure with resolution 2.2 Å was refined in space group P61 to R = 0.206 and Rfree = 0.252. The asymmetric unit contains approximately C2 symmetric dimer of the protease. Similar as in many other HIV protease complexes, the asymmetric inhibitor was localised in the active site in two opposite orientations, each of them with occupation factor approximately 0.5. In addition, we observed alternative conformations of two protein residues T82 and V84 in each monomer that is in direct contact with inhibitor. The experimentally measured structure is an average structure where the inhibitor overlaps with its approximately C2 symmetrically equivalent. The fact that the inhibitor is not symmetric can cause significant deviations from the expected C2 symmetry of the protease in the parts where it is in contact with the inhibitor. As a result the asymmetric changes in the protease could be observable as alternative conformations. Molecular mechanics study of energies for all possible combinations of measured conformations was done to distinguish real and virtual alternative conformations.
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